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ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED 
STATES DURING THE CALENDAR YEAR 1918. 


Compiled by Atpert H. Fay. 


INTRODUCTION. 


This paper, the fifth report of the Bureau of Mines, on accidents at 
metallurgical works, shows both fatal and nonfatal accidents at 
smelters and at ore-dressing plants. The figures for smelting plants 
include copper, lead, zinc, and quicksilver smelters, as well as refin- 
eries. Iron blast-furnaces are not included in the figures given 
herein. The ore-dressing plants represent concentrating plants for 
copper, lead, and zine ores, stamp mills, cyanide plants, iron-ore 
washers, flotation mills, sampling works, etc. The total number of 
men reported employed in the metallurgical works, both smelters and 
ore-dressing plants, was 61,708, as compared with 68,487 in 1917, 
66,194 in 1916, 49,891 in 1915, and 43,007 in 1914. 

The number of fatalities reported at metallurgical plants was 94, 
35 at ore-dressing plants, 42 at smelters, and 17 at auxiliary works, 
including shops, yards, eto. The number of nonfatal injtiries re- 
ported at ore-dressing plants was 3,142, at smelters 6,743, and at 
auxiliary works 2,808. 

The fatality and injury rates based on 300-day workers for 1918, 
compared with previous years, are given in Table 1. 


TaBLE 1.—Summary of labor and accidents at metallurgical plants. 


Men employed. Number Number 
Daysof | Average} Total killed Total injured 
labor per- days |number| per 1,000| number | per 1,000 
Actual | 300-day formed. | active. | killed. 300-day injured. 300-day 
number. | workers. workers. workers. 
Ore-dressing plants: 
1913 14, 985 16,154 | 4,846,338 323 16 0.99 1,977 122.38 
1914 15, 128 15,225 | 4,567,529 302 23 1.51 1, 434 94.19 
1915 18, 564 19,107 ] 5,732, 184 309 30 1.57 2,095 109.65 
19164 22, 23,470 | 7,041, 083 315 33 1.41 3, 184 135. 66 
19174 24,111] 24,372] 7,311,499 303 47 1.93 2,952 121.12 
1918 21,809 | 22,517 | 6, 754, 962 310 35 1.55 3, 142 139.54 
Smelting plants: b 
1913.... 20, 564 24,309 |, 7, 292, 766 355 47 1.93 4,247 174.71 
32,336 | 9, 700, 769 348 33 1.02 5, 673 175. 44 
36, 262 | 10, 878, 486 347 33 1.05 5, 718 157.69 
49,363 | 14, 809, 046 338 36 .B 9, 656 195.61 
50, 659 } 15, 197, 643 342 53 1.05 7, 745 152. 
45,439 | 13, 631, 601 342 42 .92 6, 743 148,40 


@ Not including auxiliary works, as shops, yards, etc. b Exclusive of the iron and steel industry. 
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CAUSES OF ACCIDENTS. 


The percentage of accidents due to any one cause is given in Table 
7. In the ore-dressing plants machinery was responsible for 40 per 
cent of all fatalities and 18.17 per cent of all injuries. Similar figures 
for smelting plants are much smaller for the reason that more 
machinery is used in ore-dressing plants than at smelters and the men 
are usually in closer contact with the machinery, as, for example, at 
jigs, tables, stamps, rolls, and crushers. There are many revolving 
shafts, a large number of which have projecting keys, moving belts, 
wheels, and cams within the reach of the operator. The machinery 
at smelting plants is usually confined to the power house, where the 
blowers, engines, and dynamos are placed, and to overhead cranes, 
almost all of which are entirely out of the reach of the regular smelter 
employees. 

A percentage of 17.14 of the fatalities at ore-dressing plants were 
due to falls of persons, whereas at the smelters the fatalities due to 
falls of persons represented 9.52 per cent of the total. Fatalities due 
to electricity represented 7.14 per cent at smelters and 8.57 per cent 
at ore-dressing plants. 

Haulage systems caused 30.96 per cent of the fatalities at smelting 
plants and 14.29 per cent at ore-dressing plants. Of the nonfatal 
injuries at ore-dressing plants 5.58 per cent were due to haulage, 
whereas at smelters 9.58 per cent were due to that cause. 

At smelting plants burns from hot metal, slag, etc., claimed 9.52 
per cent of the fatalities and 19.13 per cent of the nonfatal injuries. 

The tables call attention to the principal causes of accidents at 
these works and should serve as guides for the safety engineer to 
show where it will be possible for him to work most efficiently and 
to accomplish the best results. 
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Although the figures are representative of the metallurgical indus- 
try, they are not absolutely complete. They do, however, cover 
more than 90 per cent of the industry. The reports received from 
the operating companies are rendered voluntarily at the request of 
the bureau, but there are always a few companies that do not reply. 
Operators of metallurgical plants should be interested enough in 
accident prevention to contribute whatever aid they can toward 
reducing accidents in their plants by rendering as complete a report 
as possible at the close of the year. Hence it is hoped that for the 
year 1920 those few companies who did not report to the bureau for 
1919 will reconsider this matter and furnish a complete report. 


CLASSIFICATION OF INJURIES FOR 1917 AND 1918. 


Many of the States now have compensation laws, and in order to 
conform with their classifications the bureau’s classification of serious 
and slight injuries is on a 14-day (2 weeks) basis. 

The classification of injuries at mills, smelters, and auxiliary works 
includes three groups, as follows: 


1918 1917 


2. Serious (time lost, more than 14 days): 
(a) Permanent disability— 


247 2 
3,028 3, 30 
9) 411 10; 069 
— 12,693 13, 578 
12, 787 13, 694 


aPermanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, paral- 
ysis, or other condition permanently incapacitating workman from doing any work of a gainful occupation. 
bPermanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 
ay dislocation where ligaments are severed, or any other injury known in surgery to be permanent par- 
tial disability. 
ACCIDENTS AT ORE-DRESSING PLANTS. 


The number killed in the ore-dressing plants in 1918 was 35, or 1.55 
per 1,000 300-day workers employed, as compared with 47 in 1917, 
when the fatality rate was 1.93. The total number of injuries in 1918 
was 3,142, as compared with 2,952 in 1917. 

Table 2 shows the number of employees by States, the number of 
days’ work performed, and also the number killed and injured. 

Table 3 shows the fatalities by causes and States, and Table 4 the 
nonfatal injuries, classified by causes and States, during the calendar 
year 1918. 

Table 5 is asummary of the accidents by causes and by States for the 
the years 1913 to 1918, inclusive. 
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ACCIDENTS AT SMELTERS. 


In 1918 the number of men killed at smelting plants was 42, or 
0.92 per 1,000 300-day workers, as compared with 1.05 per 1,000 in 
1917. There were reported 6,743 injuries, or 148.40 per 1,000. Table 
6 represents a summary of accidents at smelting plants, by causes 
and by States, showing the number killed and injured during the 
calendar years 1913 to 1918, inclusive. 

Table 2 shows the number of men ataplovedt and the number of 
days worked at smelters by States for the year 1918. It also shows 
the total number of killed and injured for each State. Tables 3 and 4 
show fatalities and injuries by causes and States for 1918. 


ACCIDENTS AT COPPER METALLURGICAL PLANTS, 


As the mills and smelters treating copper ores represent such an 
important part of the metallurgical industry of the United States, as 
well as a branch that is readily segregated, Tables 11 and 12, follow- 
ng, have been compiled from the reports of copper companies whose 
records appear reasonably complete, and at whose plants efforts are 
being exerted to maintain safety organizations. These figures rep- 
resent 44 ore-dressing plants and 25 smelters in various parts of the 
country, employing 8,222 men at mills and 12,363 at smelters in 1918. 
Similar figures for a few selected companies were published by the 
bureau for years 1915, 1916 and 1917. 


ACCIDENTS AT AUXILIARY WORKS. 


Auxiliary works are intended to include machine shops, carpenter 
shops, yards, and general construction, all of which, though forming 
part of the metallurgical plants, should not be included in the actual 
operating departments. The returns for 1918 show 18,044 men 
employed, with 17 fatalities and 2,808 injuries. Reduced to the 
300-day basis, this represents 20,111 300-day workers, with a fatality 
rate of 0.85 and a nonfatal-injury rate of 139.63 per 1,000. A large 
percentage of nonfatal injuries was due to hand tools, falling objects, 
and falls of persons. 


STATISTICAL TABLES. 


The tables showing the classification and the number of accidents 
at metallurgical works in the United States during the calendar year 
1918 follow: 
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*T\ pie 3.—Metallurgical plants: Fvtalities, by causes and 
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California... 
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Maryland...... 
Michigan.... 
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Missouri. 
Montana. 
Nevada.. 


Oregon. ......... 
Pennsylvania.... 
South Dakota...... 

Tennessee........... 


Virginigy |. co.0dee<2% s<% 
Washington........... 
‘West Virginia......... 
Wisconsin............. 


Tota) 1918............ 
Total 1017... cacecsesescss 


« Stamp mills, sampling works, slime plants, lixiviation, leaching, cyanide, and flotation mills. 
d Blast, reverberatory, and roasting furnaces; convertors, casting department, and refineries. 
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Tan_e 4.—Metallurgical plants: Ti juries, by causes and 
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States, during the year ended Dec. 31, 1918. ‘ 
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Taste 5,—Ore-dressing plants: Fatalities and injuries, by causes ‘and States, 1918 


to 1918. 
| Killed. Injured. 
| — 
| 1013 | 1914 | 1915 | 1916 | 1917 | 1918 1914 | 1915 | 1916 | 1917 | 1918 
| | | 
Accidents by causes: | | | | 
i. Haulage system (cars, mo- | | 
tors, CWO) ieicctecxssccsse} TL Seas 3 3 79 106 146 135 107 
2. Railway cars and locomo- | 
LIVOSs 33 552.0 epee as sepeeranch a 1 3 2 4 38 17 42 29 68 
3. Crushers, rolls, or stamps... ..... 2 Bilsencch | Bilsacee 64] 129] 168] 112] It 
4, Tables, jigs, GLO Tssasnetatalsnacc cdtoslSacailteaech ie festes 46 59 82 61 92 
5, Other machinery. zs 2 G4 og 11 170 | 299] 336] 282] 368 
6. Falls of persons... : a) 3 6 2 205 | 249} 373] 399] 414 
7. Sutfocation in ore bins.....) 1) 2 G1 Cadet beat "Bsa 2 3 4 6 IL 
8. Falling objects (rocks, tim- | | 
bers, ete.).. 3 Se ease, aa 1 Re Bt eee 222 192} 363 371 389 
9. Cyanide or other poisoning.| 1 |..-.. Ice ction sisceeis 9 23 13 24 45 
10. Scalding (steam or water)... ......--.- eee 2 9 12} 35 18 15 
11. Electnicity..........-..-.. pal aay 2 30} 38| 53] 40] 63 
12. Hand tools, axes, bars, ete.|.....).....)..... 1}. 133 | 235 | 360] 249] 298 
13. Nails, splinters, ettssscss2 Nipageponus ysSeasitetet|oases[baces 78} 131) 171) 193 | 165 
14. Flying pieces of rock from | 
sledging or crushing........|. Deditesestlelhas- seccclsrssdtie ced 50 76| 109} 302} 198 
15. Other causes.............-- 3 2 1| 4 . 299] 526] 929] 731] 798 
Total. sli2c0ekeretaeks | 1,977 |1,434 |2,095 [3,184 |2,952 [3,142 
Accidents by States: 
Alabama 523 ssa o0ese52s gad $00.5 0535 1 6 9. 7 2 
Alaska. 30 73 127 141 54 
Arizona 287 | 350] 524] 578] 653 
Arkansa waae'ae 2 20 ll 6 
Californi lll 91} 118 30| 105 
Colorado. . 103} 153] 176] 214] .170 
Georgla.........- 3 9 Ditsases 
Idaho.........--- 55 75 62 62 
THOS 2.2555 205% 3 4 9 26 
Kansas..........- 2 7 15 3l 
Maryland.......-. DA sects eon ey 
Michigan......... 137 88 88 
Minnesotan sas iscr act cecediasecide wo seal bi dekscs dnt oot odecpead waelecesdd 22 48 40 18 
Missourl........-- 180 | 155] 186] 175] 249 
Montana... 121 292 168 148 168 
GY 2.2.25.05 Stacsnesse os 0s <5 tec 83] 147] 133] 117] 142 
NeW Jersey: ss 54s-ccecsctceclasscsccesee) 2 Buf (2 bees 27 26 45 57 60 
New Mexico.. 95 | 131] 310] 183] 229 
New York ....... 12 38 73 77 56 
North Caroling. cagsslssvhos sss sens encaclendsd eseedieetsb)ea een React 4 3 14 13 
Okiahoma.....- 5 3 16) 208) 21 
Oregon......-.. 5 eI 2 6 2 
Pennsylvania. Sees esa 1 1 1 
South Dakota. 10 33 51 23 32 
Tennessee... ..- 1 27 48 40 17 
Texas........-- Ti feaee ss 7 6 2 
Utah........... 211] 263) 711] 496] 525 
Vermont......-. eccece 3 8 13 22 
Virginia........ 35 43 16 30 
Washington... sage aulewueedlokeees 8 26 
West Virginia. ..... 2.2.2.2 cece lec e ee cece elec cele ence cnc elac ce cPecesceleceecelecence[eooeselecs sesleeees 
Wisconsin...... 16 51 90} 150 55 
Other States. 21 4 35 18 63 
Total, .: ocsscssos25 22224 1, 434 |2,095 |3,184 |2,952 |3, 142 
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TaBLe 6.—Smelting plants: Fatalsties and injuries, by causes and States, 1913 to 1918. 


Killed. 


1913 | 1914 | 1915 | 1916 | 1917 


Accidents b: 
16. Haulage system (cars, mo- 
tors, Ste. ).vccssecssceses2 5 
17. Railway cars and locomo- 
tives 


18, 
19, 
20. 
21. 


causes: 


or spilling).............. 4 3 
Hot-metal explosions. ..... 
. Other causes.........---.-- 3 6 1 


1918] 1913 | 1914 | 1915 
4 
2 
5 
3 
9 
rh bas 6 ame 
4 
I iloars 
1 
1 
1 894 
3 2) 160 
1 1,366 
36| 53 


1916 | 1917 jis 


2,297 11,839 }1,557 
9,656 |7,745 |6, 743 


New Jersey. 
New Mexico. 


Pennsylvania. .. 
South Dakota... 


Washington... 
West Virginia. 
Wisconsi 
Other Staves 
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Tasie 7.—Metallurgical plants: Percentage of fatalities and injuries, by causes, 
during the year ended Dec. 31, 1918. 


Killed. 
Per 
Cause of accident. 7 Per Per S 
Aube cent Pcie i ee 
killed. of groupjof grand}... grand 
total. | total. total 
Oredioeis plants: 
Haulage system (cars, motors, etc.).,.........6-+ - ‘ f 0.84 
2: Railway cars and loc omotive: 4 
3. Crushe u 87 
4, Tables, -72 
5. Other machine 2.90 
6. Valls of persons... 3.26 
7. Suffocation in ore b “09 
8. Falling objects (rocks. timbers, ete.). . 3.06 
9. Cyanide or other poisoning. ,.........-- -35 
10. Scalding (steam or water)... ...-...... -12 
Rb. BlQotricht y: 255052 ccc0 cc scewenaseti seeds -50 
12. Base tools, axes, bars, ete 2.35 
13. Nails, splinters, OG psasens ca cers rates eS 1.30 
14. Flying pieces of rock from sledging or crushing. . 1.56 
15. Other causes............-.- aaa ees Kee Seem see 6.29 
Motal.ciscsssczacesepseseesvwaeceeeliaca ss Ajants 24.75 
Smelting plants: 
16. Haulage system (cars, motors, etc.)....-..-.--.. 4.40 
17. Railway cars and locomotives......-.... : 69 
IBA CLANS: -Csectia cen aceacadda sl senwSeeee se -76 
19. Other machinery .. 2.97 
20. Falls of persons... .- 3.90 
21. Suffocation in ore bins... .......---.-------- Se -04 
22. Flying or falling objects (rocks, timbers, etc. ) 8.27 
23. Gas (burns or asphy rae uh ca mutipanttoaetes 1.07 
24. Scalding (steam or water). ........--- 54 
25. "Electricity. 297525,26 545 625 25536 sh4a4e8 .32 
26. Hand tadls; es, bars, ete 4.42 
27. Nails, splinters, etc... 5 3 1.29 
28. Burns from matte, s molten metal 
ing or spilling)... 10.16 
29. Hot-meta axpiteio 2.01 
30. Other causes. 12.28 
Total...... 53.12 
Auxiliary works: 
31. Haulage system (cars, motors, etc.).............-|.e. eee 98 
32. Railway cars and locomotives........ -44 
Bde BAUS Of MOLSODS: co,< csas ccs ct cece censaaecwecansn ep isvwalocecsaceleaccenct 1.99 
34. Falling objects (rocks, timbers, etc.). . 3.75 
35. Nails, splinters, etc.................-. 1.00 
36. Hand tools, axes, bars, etc... ........- 1.90 
37. Electricity......cc..sseceseceescoees -23 
38. ateeinety, Sikacatep teat scep tes saseRe bees 1.48 
39. Failure of ladder, scaffold, or other support. 26 
40. Handling hot materials... ................. Sal ase ee culeaese tealoweri axe .67 
AY Oller CAUSES: 2W 556265 295552 Ses soee ss ake sweeecks 9.43 
ROG oe ssiscsce cot sesass fags casereseuseeces 22.13 
Grand totals... fescaccicsssecsecesat a -vssase} 1 9A as sicae ed) 100.00 
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TaBLe 10.—Injuries and number injured per 1,000 300-day workers employed, by caises, 


1913 to 1918. 


Cause of accident. 


Ore-dressing plants: 


1913 | 1914 | 1915 | 1916 | 1917 | 1918 


Number injured. 


Number injured per 1,000 300-day 
workers. 


1913 | 1914 | 1915 | 1916 | 1917 | 1918 


98) 79 5.54) 4.75 
34) 38) 1.19) 3.02 
stamps 64) 64 4.60} 4.93 
4, Tables, jigs, etc. 65) 46 2.50| 4.08 
5. Other machiner; 219) = 170) 11.57] 16.34 
6. Fallsof persons....) 238) 205 16.37] 18.39 
- Suffocation in ore 
Se enie 25 -49 
15. 22} 17.28 
-98} 2.00 
-74) .67 
21 30) 1.64) 2.80 
199} 133 10. 22} 13. 23 
13, Nails, splinters, 74 78 7.92) 7.33 
14. Flying _ pieces of 
rock from sledg- 
132) 50 109) 302) 4. 64) 12.39] 8.79 
434) 299 929) 731) 79 29.99) 35. 44 
1,977] 1,434 3,184] 2,952 
16, 154/15, 225/19, 107/23, 470/24, 372/22, 517]... ...)......|-.----]-2 eee elee nee e|e wees = 
= —— 
Smelting plants: 
16. Haulage system 
(cars, motors,ete.)} 386) 495 13.68) 12.30 
17. Railway cars and 
locomotives. ..... 75} 111 2,23) 1.91 
18. Cranes........ 68 55 2.88) 2.13 
19, Other machinery . 253} 250) 7.40) 8.30 
20. Falls of persons..... 364) 620 11. 13} 10.92 
21. cas omega in ore 
BINS. cceesscens 13) 1 1.44, . 11 
22. Flying or “falling” 
objects (rocks, 
timbers, etc.)..... 603] 1,052 21.85) 23.11 
23. Gas (burns or as- 
phyxiation)...... 18) 5! 2.27' .95) 2.99 
24. Scalding (steam or 
water)....... es 45) 62 2.67) 1.50) 1.50 
25. Electricity.......... 57 49) .73,  .73| «90 
26. Hand tools, axes, 
bars, etc.......... 423; 586) 17.73) 14.53) 12.37 
27. Nails, splinters, etc.| 79] 96 5.10 4.11) 3.59 
28. Burns from matte, 
slag, or molten 
metal (pouring or | 
spilling)........-. 777| +959 43.82) 29.37) 28.39 
29. Hot-metal explo- 
SIONS. 03525 02c2co0 148) = 162) 4.40) 4.78] 5.61 
30. Other causes........ 938} 1, 116 45.11} 36.30) 34. 27 
Total..... Sactsts 4, 247) 6, 673) 152. 88/148. 40 
Number of 300-day 
workers. ............-... 24, 309/32, 336 36, 262/49, 363/50, 659/45, 4309...) lee el eee ele ee eee ee eee 
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Tape 11.—Summary of labor and accidents at selected copper metallurgical plants, 1916, 
1917, and 1918. 


Number of plants................---- 17 
Men employed..........-. ae 8, 388 
Number of 300-day workers. 9,422 
Total days’ labor (shifts). . 2,826,710 
Average days active........,...-...-- 337 
Num berkilled wc s.cc0Sacassetsetesses 


Number injured...........-..--.--+- 
Number killed per 1,000, 300-day 
WOPKONS « c0nusa sia wocts cence dees 
Number injured” per 1,000, ROP day 
WORKOLB aces cones ates ccmacvea sence 


Smelters, 


1917 1918 


Mills, Smelters. 


Mills. 


Smelters. 


20 25 
10, 059 12, 363 
117145, 14, 033 

3,343,377 4,211; 381 
332 341 

10 B 

1,232 2,227 

90 93 

110. 54 158. 64 


Tap.e 12.—Accidents by causes, at selected copper metallurgical plants, 1917 and 1918. 


1917 


1918 


Cause of accident. 


Killed. 


Mills. 


Injured. 


Smelters. Mills. Smelters. 


Killed. Killed. |Injured.| Killed. |Injured. 


Injured, 


Haulage system (cars, motors, ete. ) 
Railway cars and locomotives... 
Crushers, rolls, or stamps........- 
Tables, jlgs, CLC... ceeceseceeee nee 
Cranes.........- 
Other machinery... 
Falls of persons... .. 


Falling objects(rocks, tim bers,ete. ) 
Cyanide or other poisoning....... 
Gas (burns or asphyxiation). 
Scalding (steam or water).. 
Electricity. . 
Hand tools, a) 
Nails, splinters ete 
Flying pieces of rock from sledg- 
ing. OF CUSHING sc. ac eess seas'ss,é 
Burns from matte, slag, or molten 
metal 
Hot-metal explosions...... oes 
Other causes......ee-eeeeeeee 


cusesapalie acs MO lessee cedlecescetes 
sasete’ 3 32 

Reebaeia|tectaste 2 66 

879 |.....-.. 551 

1,521 13] 2,227 
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TaBLE 13.—Fatality rates in different branches of mineral industries in 1918 compured 


on a 800-day basis. 


[Length of shift not considered. ] 
| Number killed 
Men employed. per 1,000 
| employed. 
- risa ayeen i evs of 
Branch of mineral industry. ays E abor per- | Killed 
active. ae formed. On On 
Actual pina teeth | actual | 300- 
number, calcu- | time day 
ated), basis. | basis. 
Metal mines. ......-.....----- 297 182, 606 181, 006 54,301, 748 646 3.54 3. 57 
Metallurgical works: 
Ore-dressing plants 310 21,809 6,754, 962 35 1.60 1.55 
Smeltersa......... 342 39, 899 13, 631, 601 42 1.05 92 
Auxiliary works. . 334 18, 044 6, 033, 184 17 94 .85 
Coal mines. ........---------- 258 762,426 196,491,984 } 2,579 3.38 3.94 
Coke ovens: 
Beehive... .vecsecdecsenns 300 16, 442 4,930, 694 19 1.16 1.16 
By-product... 358 15,947 5,711, 994 54 3.39 2. 84 
Quarries (inside). . - 252 , 082 11, 112, 556 81 1.84 2.19 
Quarries (outside)... 275 24, 250 6, 672, 948 44 1.81 1.98 
Total, 1918..........-. 272 | 1,125,505 | 1,018,642 | 305,641,671 | 3,517 3.13 3.45 
Total, 1917............-- 266 | 1,156, 1,025,916 | 307,774,565 | 3,871 3.35 3.77 


a Does not include iron and steel industry. 


PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial inter- 
est to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 

PUBLICATIONS AVAILABLE 


FOR FREE DISTRIBUTION. 


BuuweTin 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, com- 
piled by A. H. Fay. 1916. 570 pp., 3 pls., 13 figs. 

Buuetin 140. Occupational hazards at blast-furnace plants and accident preven- 
tion, based on records of accidents at blast furnaces in Pennsylvania in 1915, by 
F. H. Willcox. 1917. 155 pp., 16 pls. 

TecHnicaL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TECHNICAL ParER 61. Metal-mine accidents in the United States during the calen- 
dar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TECHNICAL PaPER 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 
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TrcuHNIcAL Paper 118. Coke-oven accidents in the United States during the cal- 
endar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

TecunicaL Paper 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TECHNICAL PareR 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TECHNICAL ParerR 129. Metal-mine accidents in the United States during the cal- 
endar year 1914, compiled by A. H. Fay. 1915. 96 pp.,1pl., 3 figs. 

TECHNICAL PapER 151. Coke-oven accidents in the United States during the calen- 
dar year 1915, compiled by A. H. Fay. 1916. 18 pp. 

TECHNICAL Paper 164. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp. 

TecHNICAL Parer 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 77 pp., 1 pl. 

TECHNICAL ParER 168. Metal-mine accidents in the United States during the cal- 
endar year 1915, compiled by A. H. Fay. 1917. 114 pp., 2 figs. 

TecuNIcAL Paper 193. Quarry accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1917. 21 pp. 

TECHNICAL Parer 201. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1916, compiled by A. H. Fay. 1918. 18 pp. 

TrecunicaL Parer 202, Metal-mine accidents in the United States during the cal- 
endar year 1916, compiled by A. H. Fay. 1918. 91 pp. 

TECHNICAL Paper 206. Coke-oven accidents in the United States during the calen- 
dar year 1917, compiled by A. H. Fay. 1918. 19 pp. 

TECHNICAL PaPerR 213. Quarry accidents in the United States during the calendar 
year 1917, compiled by A. H. Fay. 1918. 62 pp. 

TecHnicaL Paper 215. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1917, compiled by A. H. Fay. 1919. 23 pp. 

TrcHNICAL Paper 239. Coke-oven accidents in the United States during the cal- 
endar year 1918, by A. H. Fay. 1919. 26 pp. 

TECHNICAL Paprer 245. Quarry accidents in the United States during the calendar 
year 1918, compiled by A. H. Fay. 1920. — pp.. 

TECHNICAL Paper 252. Metal-mine accidents in the United States, 1918, compiled 
by A. H. Fay. 1919. — pp. 

Coal-mine fatalities in the United States, 1916, compiled by A. H. Fay. 1917. 
42 pp. 

Coal-mine fatalities in the United States, 1917, compiled by A. H. Fay. 1918. 
37 pp. 

Coal-mine fatalities in the United States, 1918, compiled by A. H. Fay. 1919. 
61 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPERIN- 
TENDENT OF DOCUMENTS. 


BuLetin 69. Coal-mine accidents in the United States and foreign countries, com- 
piled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TECHNICAL Paper 27. Monthly statement of coal-mine accidents in the United- 
States, January to August, 1912, and statistics for 1910 and 1911, compiled by F. W. 
Horton. 1912. 24 pp. 5 cents. 

TECHNICAL Paper 40. Metal-mine accidents in the United States during the calen- 
dar year 1911, compiled by A. H. Fay. 19138. 54 pp. 5 cents. 

TECHNICAL Paper 48. Coal,mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, by F. W. Horton. 1913. 74 pp., 10 figs. 10 cents. 
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TecanicaL Parer 73. Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5 cents. 

Tecnica Parer 94, Metal-mine accidents in the United States during the cal- 
endar year 1913, compiled by A. H. Fay. 1914. 73 pp. 10 cents. 

Tecuntcan Parer 173. Coke-oven accidents in the United States during the cal- 
endar year 1916, compiled by A. H. Fay. 1917. 22 pp. 5 cents. 

Coal-mine fatalities in the United States during the calendar year 1915, with de- 
tailed figures for December, compiled by A. H. Fay. 1916. 80 pp., 3 figs. 10 cents. 

Coal-mine fatalities in the United States during the calendar year 1916, compiled 
hy A. H. Fay. 1917. 80 pp., 8 figs. 10 cents. 
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